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Specification 

1. Title of the Invention 

Method for coating metal substrate with polyolefin 

2. Claim 

A method for coating a metal substrate with a polyolefin, characterized 
by melting a modified polyolefin wherein a part or the whole of a polyolefin is 
grafted with at least one selected from an unsaturated carboxylic acid or its 
derivative, and injecting the molten modified polyolefin in a mold having 
inserted therein a metal substrate preheated to Vicat softening point 
(ASTM-D1525-65T) or higher of the modified polyolefin, thereby coating the 
metal substrate with the modified polyolefin. 

Example 1 

A modified polyolefin comprising 95 parts by weight of a copolymer of 
ethylene and 1-butene, having a flow index (190°C) according to ASTM-D-1238 
of 4, and 5 parts by weight of a modified copolymer prepared by grafting 1 % by 
weight of malice anhydride on the copolymer is prepared. The modified 
copolymer has Vicat softening point (ASTM-D1525-65T) of 96°C. An iron 
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column having a diameter of 16 mm and a length of 100 mm is solvent defatted 
iVith n-hexane for 2 hours, and preheated to each temperature of 100°C, 150°C, 
200°C and 220°C. 50 mm of the iron column thus preheated is inserted in a 
mold of 20°C, and the modified polyolefin prepared above is injected in the mold 
at a resin temperature of 200°C under a primary pressure of 1,000 kg/cm 2 and a 
secondary pressure of 800 kg/cm 2 to coat the iron column therewith. The mold 
is cooled with water, and the iron column is taken out of the mold. Regarding a 
molded article of the iron column, whose peripheral portion being coated with a 
molding resin at a thickness of 4 mm over a length of 50 mm, obtained by the 
above method, punching shear strength was measured to examine its adhesive 
strength. 

Comparative Example 1 

Molding was conducted in the same manner as in Example 1 under the 
same molding conditions as in Example 1, except for using an unmodified 
copolymer of ethylene and 1-butene, having a flow index (190°C) according to 
ASTM-D-1238 of 4, and the same measurement was conducted on the molded 
article obtained. 

The measurement results are shown in Table 1. It is apparent from 
Table 1 that where the polyolefin is not modified and applied, improvement in 
adhesive properties is not observed even if preheating the metal substrate. 
Comparative Example 2 

Molding was conducted in the same manner as in Example 1, except that 
the same unmodified copolymer as in Comparative Example 1 is used, and the 
iron column is not preheated and the iron column of room temperature is 
subjected to molding. Punching shear strength was measured on the molded 
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article obtained. 

The measurement results are shown in Table 1. It is apparent from 
Table 1 that where a polyolefin is used without modification and the metal 
substrate is not preheated, improvement in adhesive properties is not observed 
at all. 

Comparative Example 3 

Molding was conducted in the same manner as in Example 1 using the 
same modified polyolefin as in Example 1, except that the iron column was not 
preheated and the iron column at room temperature was subjected to molding. 
Punching shear strength was measured on the molded article obtained. 

The measurement results are shown in Table 1. It is apparent from 
Table 1 that even where the modified polyolefin is used, improvement in adhesive 
properties is not observed unless the iron column is preheated. 

TABLE 1 



Punching shear strength (kg) 



Preheating 
Temperature 


Room 
temperature 


100°C 


150°C 


200°C 


220°C 


Example 1 




264 


421 


520 


530 


Comparative 




60.6 


60.5 


60.5 


88 


Example 1 












Comparative 


26.1 










Example 2 












Comparative 


29.9 










Example 3 













Example 2 

A modified polyolefin comprising 95 parts by weight of a polypropylene 
having a flow index (230°C) according to ASTM-D-1238 of 2, and 5 parts by 
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weight of a modified polypropylene prepared by grafting 1 % by weight of malice 
anhydride on the polypropylene is prepared. 

The polypropylene has Vicat softening point (ASTM-D1525-65T) of 
145°C. Molding was conducted in the same manner as in Example 1, except for 
using the above modified polypropylene. Punching shear strength of the 
molded article obtained was measured in the same manner. 

The measurement results are shown in Table 2. It is apparent from 
Table 2 that even where the modified polypropylene is used, improvement in 
adhesive properties is observed. 
Comparative Example 4 

Molding was conducted in the same manner as in Example 1, except for 
using a polypropylene having a flow index (230°C) according to ASTM-D-1238 of 
2 without modification. Punching shear strength of the molded article obtained 
was measured in the same manner. 

The measurement results are shown in Table 2. It is apparent from 
Table 2 that even in the case of the polypropylene, where the polypropylene is 
not modified, improvement in adhesive properties is not observed. 

TABLE 2 



Punching shear strength (kg) 



Preheating 
Temperature 


100°C 


150°C 


200°C 


220°C 


Example 2 


83.0 


218 


554 


587 


Comparative 
Example 4 


79.2 


95.3 


103 


106 



The results of Example 1 and Comparative Examples 1, 2 and 3 are 
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shown in Fig. 1, and the results of Example 2 and Comparative Example 4 are 
ghown in Fig. 2. 

Fig. 1 comparatively shows the examples of variation in punching shear 
strength of modified and unmodified ethylene/l-butene copolymers to each 
preheating temperature of the metal substrate. 

Fig. 2 similarly shows the examples of variation in punching shear 
strength of modified and unmodified polypropylenes to each preheating 
temperature of the metal substrate. 

In Fig. 1 and Fig. 2, the point shown by triangle shows a value by each 
modified polymer, the point shown by circle shows a value by the unmodified 
polymer, and arrows A and B show punching shear strengths corresponding to 
Vicat softening point (96°C) of the modified ethylene/l-butene copolymer and 
Vicat softening point (145°C) of the modified polypropylene. 

Measurement value of the punching shear strength is a value of the 
maximum shearing force when pushing the column at a rate of 5 mm/min in the 
state of fixing a resin portion applied to the column. 
4. Brief Description of the Drawings 

Fig. 1 comparatively shows the examples of variation in punching shear 
strength of modified and unmodified ethylene/l-butene copolymers to each 
preheating temperature of the metal substrate. 

Fig. 2 similarly shows the examples of variation in punching shear 
strength of modified and unmodified polypropylenes to each preheating 
temperature of the metal substrate. 
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